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(54) METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the display 
quality of a liquid crystal display element by 
preventing vacuum space from remaining in a 
liquid crystal cell due to uneven spreading of a 
liquid crystal in a sealing step of the liquid crystal 
with a dripping method. 

SOLUTION: A sealant 14 is applied on an array 
substrate 1 1 . Subsequently the liquid crystal 1 7 is 
dripped and applied to the inside of a pixel area 
[A] surrounded by the sealant 14 like a thin film 
with a slit squeegee device 25. Then under the 
reduced pressure the array substrate 1 1 and a 
counter substrate 12 are stuck to each other. 
Subsequently the liquid crystal 17 is uniformly 
sealed in the liquid crystal cell without making the 
vacuum space remain therein by returning the 
pressure to the atmospheric pressure. 




1 0 : !?^»2»rP«r 

1 4 : v-y^n. 
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C 2 OX^Tf*. tine— zrMJEETT-m^ 
fiO»;2r«^-tl. i ai!IfSx--'l^JCTBA0-&^i-«.l^3 

I it*^ 3 ] Huism 2 ^oxss- , ^ u •/ b ^(omtm 
[fi^3S4] H>rfem2c7)xe(^*3{t?>^)K^t-M^i5-r 

SBtIie?S^BOM^»4. (H^tf^MSM^*) ±3%T 

Cii*^6 ] Hirieii 1 toxat-M^-t •& Bt)ie>'--'i^J 

fL*Hif e»«o^B^B«^^T<^SSJt:Srft . 
( w«« 1 0 ] itfien 3 <7)xstcii5 ft ^ MieB'fStforBi 

[0001] 



[0002] 

[^*c7)gje] m«S?r*-ri>— *f<0S^St;^^BS:J1A 

h \ ^\,im 1 0 tcSrr i a ^-m**— :^reDS« i £/•- 

£^_;P^jX'H^n-S.^l|StcE?rSS<73?aB^B 3 Sr*}S«t::jS 
TL-Tt:^. ?gB^B-b/H*lt-^^a3!>''^'^=5rV^J:3^£ETtcT 

tz. 

t0003] 

\i. a^$raSO-^i?-t^r?SB^B-feyU$-?^BS;t^^l=s »5V^a 

(7)^x^1 i,z-m.h^'(i'i,zw^x-gz^^^w\^^ ^Mmz 
^Bwm^p^izmmj^.^^ t , ^ ix*^'e x = (7)wmi,z^ 

[0004] dOf^-yjjfi^. ^T&lw J: |.?gH^<0$}A:'3 

mi^mt^h.x\^^. z<r>mTmtt. -e-<o^Jtxs{=T 

WKSSSm^i'Zm'tii<7)X'hh. :iffMm. ffiS-t;n*i 
9\-<^S.-^mi,zX 0 7K?S«lcffiT L?^>:?SB^B*-'?SB^B-fe;Urttc 

(zmA-ri>i><ox'S}i>. 

[000 51 t*^L-^*^'*>, — ^C^irF>^^3^>-:)T{4- 
t'\^S.iJ^ii^iz^^^<^X'm^Btfi?^^->X < &t^h ii<r><r>. 
/£*5r, tzm^Biz i -:> T ?SB%-fe^n^<o*asig*«s*^ -^^l 

B^B-fe;H*i<oX^*>'ffi<t(:'), :*c^fffc<50E:>Dll*«WN$ 

^B°D{a s- ^# 't>ix^ ^ ■> t V ^ a r-ns 5r ^ t T V ^ . 
[0006] ^;ix'^^m±i.tmmiw^^'t^i^<r> 
x\ mrmxffiWL^xmz. jBES-fe;K^ic, 



!(3) 00 1 
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[0007] 

mic^xmt. MiB— *t <^ss<7) t' ^ i)^:f3X'h -> x 

hCOX'fih. 

[00083 ZCOX o ^j:mmzi, D^^BJJi. JSa^atiA 

siM^'i^hfi. m'mx'<r>mi'B(omxi9m«i^^zL. 

[0009] 

-m 1 <r>mm<rmm.^^^L.xm^M-i> . i o{±?gB%« 
Tm^x-h'o.. A'^y^msLi-^zmmmm (ii*-<i-f ) . 

3S-E-tl-eix9b' >'^^«raa. pfitf^i'l-^lffi'ftMtSBi 
m-b^h-^Jih 1 4 trT . !f 1 6 i 0 fiJf^ 

[0010] <>:t3?gfB^#^i Q<rm&-)smz->\>x 
ai^i.. fi?9;t{ffi«ltfiiSr*t-|>li«J^UT [A] *n 
3. S-fV^tOTP^^l 1 i:Mr6illffiS-*i"«>*ti*o 
S^l 2SrJB^f^, ^^tc<?!l;i{?^U-f S HSrM^L-H 
{C$«j2 5 0X:t-3 0:»-tOf*5aSS-ev>ffi/^l 0 0 

h o-A(?5iEF6]M 1 SS-^L, J^aiSfc^tV:?^ 

[0011] ^\.xw^<nn>ii%hi}^-H. ^utr\^ 
AWB.\\ \,zwmm^t!^m 5ooo~ioooo/xm 

2 <0iEHTH5ilx 'J T [ A ] 2rH -5 J: ^ t'T:^"J 
^>^-5)SI?l-SS?S'fl:S«0i^-^l'^Jl 4 vi^'T 

1^ 'f S« 1 1 1 2 OSPil2:m^«0-^O=5f 

A- y ritSlC»5#-f ■5>''v:«^<'5fi^ * 5 At m<7);^'<.— 1 
6 5:2 0 011Sc/mm2 tX^jj-Ti). 

[00 12] <ji:tcTU^*«i i<o->-/i^Ji4tc-cffl 

^iXJtB^x'jr [A] F*!1(C, fga^al 7 erflJKI^tcJilT 

mm h . iO?SB^B 1 7 <7)r®TM^eti. ^J;t{fl2 3 ic^ 

{i>?.'J -yMal 8 0minT-:tU7-f ;^2 7<7)JSl Ox/m 



T'^ISg \^fz . yga^B^An 2 8*^A>?Sb^b 1 7 Sr— ^<7)a:*] 

SPi?:^^ -y 7°-fe >-■+?- 3 OtcTiPJI^L. T\^^&W.l 1 
t ;^ ^- i^' 2 6 <OTS i: OHPi**— ^ t ^ & J: ^ icSiJ^ 

[00 1 33 M8%17SrFl^. TU-fS^l l^riS'J^b 

:&•v^xYx-r-i^'±^-i5EL, x^-'J2e-h^h<r>m^ 

tttai^— bO. 03c m3 /sec, XY;^x— i^'O^ 
]SSJK2 c m/s e c iCfSSL-fKAORtaiSr^ifttfc. 
JSS, T^>fS«l 1 (=?irF$ix«>?KB^al 7«0JKW{i*^ 
6. 6//mt$iT.i.. ?ilK^<^mB^l 7iOJiiJ5<OSS{4 
i^±2%c0ffiJKT'Jtb-o;t. 

[0014] ?®T^-r &^B^B 1 7 (JO^StiM^X y r 
[A] tfOB^t^^B-feyUSr^^-T'S'T^^S^l lfi.lX 

s^rifi]S^i 2fs«o^^-yr{3j:'?^^$ixs. fi^yttfii 
5^'jT[A]*U3. s^y^x-mm^i I - 12^0 

fapi*^ 5 m T'S> •!> BtcO^B^B 1 7 ?r M^p-f ^ &&<r> B ® 
<1{±*52 8 Om 1 X'hh. ::cO^*^tCfiST$ix2.tSS 

[0015] L^I^(c?ST$tL-|.?KB^BcO|gl:*5g^ffi 

■k%^'¥fiZX^^-^i:>'±i^:^l.z-m.\^fztk, MS«1 
1. 1 2ra$'E'f^<7)3r>-y7-(C-ri>!^C*^C-tDE-r2'^ 

hMim^fi-^>i'cr>^mzmh 1 7 *JSfJt 3 . 

LT i>-;l^J 1 4 ifmimX'h^i-zMZ. ?gB^B 1 7 
V— yuSfJ 1 4 tcTJ^fiS; L!t«^;^SbT?Se^B-fe^u«o^'Ka5 
icfc^ixajT -3 . ::03t*bi'-;U5'J 1 4 ^mtX^fz 
Rg. ?Sb^b1 7*iS>-i4xait^>:a5*0^^^l^<i'9?S^B 

[0016] flb:trllE^(:?®T$ix?.?SB^B<7)l£**^BSffl 
j: 0 3%\^J,±/J'-tc\'^t . TU^ 1 1 RX/Mf^^ 1 
2 ftS •3-^i^-<i:;'c^lcML/if^, MS« 1 

1,120 i:mM<r)^^ y y^z^ S Tta^iciiDBE-r & IS 
4tc;ffli7iX7t?gB^B-b>'UOl*lSPOSSSra 

^m.it,htz»(r>m^i}'^s.r)tc<^'>x Lt. o . ^cr>m 
m^Wiiz^^tLfcm^Tjkm'^i ocob^xut 

[A] (cTMft^l 1 , 1 2rBltc:MB^Bl icomfz^ti^ 

[0017] Mic^Mt^i^rjeTM^-T'&MB^B 1 icomm 
m^x'ii. ^^(^mmn'^^^-t-r. tctsh-h^zm^'^fi 

miAi.^i^l Omm^Lfci:C:^{CSgSP**3feSJ:5tC 

[00 183 JlO^STSfa 1 7 c7)^MO»;^a*tJ6 . 6 
um. WSk<7y^^XitWmiS3rRm. «|*«?2 3 0min 

(00 1 93 C: cO^CTl^'f S« 1 1 1-?Sb^b 1 7 
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tfz^mTm^±x^m.4 o j: o wa^ 1 1 . 122- 

<7)SS«4 IP^T'TI'-Y^l 1 $-XYZ:^[6]tCpli^ 

Ig^TXT^— ^=4 2tc;*^®«-ri)— 2 

L, PS^l 1 , 1 2^m^Lfz^mX'±TXT-iy4 
2. 4 3$:^tttT{iS-^*>-<i-2:^T-p. »:v^T-Ma«l 
1. 1 2Sr4 0kgf <?5E^JTlraffiL, MSffil 1. 1 

20ft6'?-gr:b-fr$r^T^o 

[0020] ;icoim*)'^i:>'tim&Lfzm^ 1 1 . 

MSM 11,12 rS^rfi^cD 5 ixmcn^^ -y rtSlC-^S 
i^tCl^BOOkgf tcTJnSb, >'-;l^Jl4 2r®fb 

VTA 2 atcj; OS^J'I-IS?:^^ 3 0 0 Om J/c m2 BSJt 
L-Ci^->'l^'J 1 4 5rli-(b$-t*-T?gfB«ii^#-? 1 0 

[0021] ;c7) j: ^:5rSit*«icJ;^i{4\ fSTiSt^J; 
S JSb^hJIAB^ . MffiTTT P »K 1 1 1 
2£ft60-^*>-ii:^^»t=:**ffit=MU7t^s MA-fe;H*ll- 

tJE*^ 0 . a»=5r^*ifnffl<^^fB«5^^ 1 0 
[0022] <J:lc:3|s:^BHSr. I15tC^I^2<5D^<r)}g 
V X -y h :^stTlT ^ OTS) 0 . ffitill 1 (omm<7) 

10 0 23] :^mmcommizh':'X it. ri^-fSKii 

<7)i^-)i^m 1 4 lC-CiEl^tl./wB^-3^ K T [ A ] F*]'^<7)?g 
^ 1 7 <50^SI^^«7)}jgnFM^{iv II 5 {C^-T'f i^'x -y 
h:f^^(^m^BmPffi'^-y His Srfflv-iT^ra . ?Sb^bM?P'v 
•y H 1 8{±y XiPra -y 2 omz\z'J^YmT2 1 SrM 
M'^^-^^^OXry >'^^2 2lcT±gBl3ll^LJtJ^fc^r-5T 
v>^. yX;L'7'o>y:?2 0l*)«o;^:7*'J>':/2 2<OT<OS 
P^tcf^B^^AP 2 3 J: O^B^B 1 7 SriiA fxV^i^ 
2 l?r«$>-<i:-S.^tCJ:'5>'X;l'n2 4J;0afSl 7 
S- tt * S -li- •& <i3t i: ^ -5 V ^ I, . 
[0024] L7^c?S^e^^-y K 1 Sti, 

tfyX;WPOS3&^5 OxxmT*'?, Ztli>^2 0 0Mm\:: 
<yf-t:T7 0^iM^^t^ Mffi«i3&^*«Jl4mmt$ixTVi 
I,. :i<7)?SB^BM^'^-y H 1 SOfxV*^ 2 1 icmSSr 
1 00 OinVEP"5rL, 5 0Hz.<r>m^i(P^-tiZt 

(cj:o?sai 7(ii^«icDtai-ri>^**ai*s. fSei^i 

7?@TB^, i^-yUiMl 4$-Mffi?ix;^cT^^S®l 1 5: 



^$-tir=ar3i>^^>, f&^M^^-/ H 1 8*>4>^S 1 7 zriSS 
L. TU-f S«Rl 1±IC^^b1 7SrlSlgW-?ST^«L 
T^T<. dtfOffiJiOXYXx-^-'O^S^SS-^^ttfSO 
mm/s e ct-f&t , Tl'-fSSl llwjgT$fl.«>?g 
SI 7C0Kffiil«?6. 7x/mfc$fLRfMcOJSSl 7<^}S 

[ 0 0 2 5 ] -f LXm 1 <7)|?Sfe<7)jigSt Piai. ffl^iT 
mWAOiiZ^ 0 ITo r rC0M&W4 1 l^jTTl^'f 2^ 

1 1 tMl^SURl 2*4 0kg f tOE::bt-1IDEtTSi50 

Z(7)mmmSRl 1. 1 2 5r:^4>CR-ri:< fS 
B^B-fe/H*I^'h«OE:^llt- i -5 T ^B^B 1 7 5: iSS 

-rs*«l<^fB-fe;Urtl::j[E3&**. iJrV'^TMS^l K 1 
2&300kgfOE:^3T'JnffL, ^i-l-SaS-^B 0 0 0 
m J / c m 2 Bpjt L-T i^-;U^J 1 4 ?:?l-fk$ -t^T 

^^1 o?:^-rs. 

[ 0 0 2 6 ] ^ £7) i a :5rKjt:^'^l:: ^ 1 

[0027] ixcc^^B^*, m67bm.m8i,z7p-r^3<^ 
li. mi (^mmcomm^zn^^x . vif-75f^xs^tc2 

|)t<OT'Jb.l>. ffi<illlcOllSfe«OJ^Si:PI— T'S>2>C:i: 

[0028] 2|s|ISfi<^?^MlcX)-5Tii, 3 0 0 x 

300X0. 7min(?)-?-r— ;«*7XS«5 1±IC, ^ 

Sftjat^':7*hUy:J''9:7'fftffi^^0ilL, 3 2 ox 

2 4 0 K -y h 'J ;7;^^^iOS^«@ (ll^-ti"f ) ar 

^-rhT\^^mm.5 2-^2\mwL-th--)j. 300x3 

0 0x0. 7mm<7)-7-r— ;<?'5XS^5 3±tw, ^S^^ 
iOMlfil^® (S^-tir-T) •5.S^r6]S«5 4$r2iBJg 
fiK-r-i.. ^CrU'-fS^S 2Sl^S^[6]^5 4(Cfiaix.{f 
;i^'J-^ 5 HS-M^PLKtC*«;2 5 O-CT'S O^co^diftSSr 
Ifv^Kif 1 0 0 0:tV^'^hn--6.(7)iei6]K 

[00 29] ■f-LTS«Ol^i:*>^>*^:^. t?9i.tfTU 
AWK5 2{,z. S^xUT [B] $:Hd J:dtcMi.{fT 

4i,ziiT\y-^mwi5 2Rifm\^mm5 4cr)'^m%m^io 

— ^<7)=3f-v yy°mz^^-t^f-l>i^<^MtiI<f> 5uTn(7)X 
^-^l 6 2-2 0 0jl^/mni2 St^fp-T-i) . 
[0030] mzm 1 <?)|l«t<?)?i^Si: |a|«X=Jf->''2 6 
zrfflt^T- TP-f^MS 2<7)£^-/Plf'J5 etcHtfl/i® 

^xuT [B] mz. m^B57^mmi^6. eumcom 
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[003 1 ] ffl^iT^as 1(,±. Ka£«3 2F*gtCXY 

T;^-7^-y 3 3at^x Y z-:}jmzm&-^mx'h o 

^LTV^S. T^y'->'3 3^tzimf[-msm'7yy°3 

[0032] ±xt— ^-'3 4 i^-;usij5 ecwjss-r 
•l.^i^$-SDff-t^^i^^t*DE;^.T— i^'3 7SV::comi 

iai^2rJDffi-r-l.^21*jDff;^-r-i^3 SOIlffl^jtfc 
^oTV^T. ^lfiijD£EX-f— v=3 7at/lg2?$=jDE;^ 
■f - i^' 3 8 <i -eti-rixS^ 4 tam:fj X'cotnSi)^^ t $ 
ixS. cifLtciOiraEB*. -7-!?'-;{r^x«S5 1. 5 3 

¥M(C«s ^l^!tSDE;^7^-y3 7tCct-g.jDffih. ^2 
??!'JpE;^-r-i^'3 8{c J; § JDjEO«Sc<7)Jn£E*^PI^{cJn 

[00 33]-?- t-C?BE^B^^«^^5 8<7)ffi;^iirT^. 

0. 1 To r rcr)K^«3 2rttCT-eif-7y5;:?.S:K5 

1 5:T;^x-i''3 3{c:SS©«-r&— •7^-:f}yX 
msL5 3 5:±;^-r-i^'3 4{C^S®«L. MSKS 1 , 

5 3 $• gi^ L/^:ycST-±T:^ -r- 3 3 . 3 4 ^^tft L 
Tiaa-^ip-tir^rfrd . iJ:».^T'M««5 1 . 5 3OftS0^ 

[0034] ij^v^r. mui. mimam:^^-i^3 1 

(CJ; Ov— ;U^J5 6^«j^0. 5kg/cm2 c7)£E:^)T' 
jDffiL. ^2mnEA-f-£^3 8t::J:'5i^-^l-iS'J5 6«0 
^'HHOffiJ^S: 1 k g/cm2 iOE:»3TJOffiU. 
.^Ji5>-r3 etci '9^?f-ll5-2 0 0 Om J/cm2 
W LT . v—yUM 5 6 ^a-ft-r ■5. . 1 B-cJ-ocO^b^b 
a^^^5 8^t-i>J:p-7-»r-;>y5;^S:K5 1. 5 3 2: 

[00 3 5] ::io^mtJf5feI18{c^-r ct 3 ^zmw^^^ 
^eoioi^—ji-me 1 (Of^fycTi^mz i. 0 6 2 . 

[0 0 3 6] Z(OJ:'i^^yimzJ:m:£. IglOjISfi 

<7>mmtmm. mTmizj:?>mAmxm. m^-^ifUMz 

WFmx'<r>mrB(^$i;Kis'mm-^mt^^^ . va^hiy-zi^ 

m5 6 com^m. s e mmzit l i^-/um 5 e 



^ < , tX V ^Jt ?gB^B-fe^u;§iag5<0=¥^ -y rt? 2: 

P?Haj*S. fie-5T?Ra«^^5 8^®(3i?fcO*^ 

[0037] m^^mii±^m<7immizmi>tii> tco 
T-=ar<. ^<Dmwi:^x.^^^wmx'<7)mEii^mx'h-^ 

X. mtismmmmzm^B^mmmzmTm^^mvh 

tni^<^m^B<7)m.^i>iiMX'h^L. m^±xxmi,zti 
if:s>n^m!H<^m^i>!iimi>zmtx^X'h^. 
iy-iumh^^mmMUzj: ^mit^ti^i^<7)izmh-r. 

iimmmmm/tm<omyjizi ^^^ti^m^m ■ 
^iiMmm^m^^^t^Lx i> 
[0038] Mizm^Bm^m'^iTimmhBmx'h 0 , r 

tzK). h^^^i±m9izin-riii!.co^mm<7iXoizTu-(m 

«6 6±tca^*;^'«.— 9-6 7SrJ^fiS;LT. «[6)««6 8 

v^. X. '?-t'-:if^xmwLt^zmmzm^-ti>m^m^ 

[0039] 

m.f^^^mm-^mKcmTmizxhmFBmx-j^'&zis^^ 
X . ^gB^B^^Am^c^gB^B-feyn*IicKss^*^^§-r ^<^2r 

^^^^ A 2- ii3K^iigtc-r -g. . 

[Sffi^OfSm^rlKBJ] 

[HI] *?gHfl(7)^ 1 <73||]!i6<7)j^g|co^fi<r)SX:frffi5: 
[02 ] *%BBom 1 O5l«6«0?g,^CDMS«^^2r5^ 

■rwBSfieBji2T'$>i.. 

[123 ] 1 <?5ieSfei7)?^®<7);^ D -y hx^->= 

[[214 ] ^^m(r>mi<om&<mm<^^iLxmmi:m 
■tma^mmmx'h^. 

^ciimmmmx'f3i>. 

[06] :^^B^cr)m 3 <?)|IS6<7)J^^c7)-7if-;y5 

±<o^8t^B^^5R^&^•r^g«llBl&^8fi^0•c'ab 4 . 

[07 ] :*:3fi6HJ<!Oll3<0?ISSiO?g®Offl;V3i:TJISSr^ 

■r«fB&m0T-$)S. 

[09] *^HfltOffeO^«fiJcO?gB^B^^Igf^2:^-r«l0S 
[010] S!5|5O^TaicJ;S?RB=B«0*iA:^&S:*-r^ 

wmss^m^Mmx-hh. 
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